Periodontal pathogen accelerates lipid peroxidation and atherosclerosis.
Recent studies have shown an association between periodontal disease and cardiovascular disease. We previously reported that intravenous challenge with Aggregatibacter actinomycetemcomitans (Aa) accelerated atherosclerosis in apolipoprotein E-deficient spontaneously hyperlipidemic (Apoe(shl)) mice. In this study, we investigated whether live cells were required for atherosclerosis induction or whether lipopolysaccharide (LPS) alone was sufficient to increase atherosclerotic damage. Mice were injected intravenously with live Aa HK1651, heat-killed (H.K.) Aa, or Aa LPS 3 times a week for 3 weeks and were sacrificed at 15 weeks of age. The areas of the aortic sinus that were covered with atherosclerotic plaques were significantly larger in mice treated with live Aa, H.K. Aa, or Aa LPS compared with vehicle-challenged mice. The order of the extent of atherosclerosis was live Aa > H.K. Aa > Aa LPS > sham. Toll and nucleotide oligomerization domain (NOD)-like receptor mRNA expression significantly increased in the live Aa, H.K. Aa, and Aa LPS treatment groups. Aa challenge markedly promoted the oxidation of LDL through oxidative stress involving NADPH oxidase- and myeloperoxidase-derived reactive oxygen species. These results suggested that Aa promoted innate immune signaling and low-density lipoprotein (LDL) oxidation and may facilitate atheroma development.